N-Aryl-C-ethoxycarbonylnitrile imines (3a-g) react with ethyl cyanoacetate 1 in 1,3-dipolar cycloaddition to yield novel pyrazole-3,4-dicarboxylates (4a-g) in moderate yields. The reaction of pyrazole-3,4-dicarboxylates (4a, d) with hydrazine afforded pyrazolo[4,3-d]pyridazine-4,7-diones (5a, d) in good yields. All compounds were fully characterized by spectroscopic methods. Some of the newly synthesized compounds were evaluated for their cytotoxic activity against murine P815 mastocytoma cell line.
Introduction
Pyrazole and its derivatives, occupy an important position in medicinal chemistry with a wide range of bioactivities. They possess anti-obesity [1] , receptor antagonists [2] , HIV reverse transcriptase inhibitors [3] , and anti-hyperglycemic activities [4] . They are also used as anti-inflammatory [5, 6] , antipyretic [7] , antiarrhythmic [8] , antitumor [9, 10] , monoamine oxidase inhibiting [11] and antibacterial agents [12] . Considering the important bio-logical properties of pyrazole compounds, numerous methods toward pyrazoles syntheses have been developed over the past decades [13] [14] [15] [16] [17] . Despite numerous diverse approaches toward syntheses of pyrazoles developed so far, it is still challenging to prepare polysubstituted pyrazoles with various substituents from readily available building blocks. Herein we report a facile approach to provide polysubstituted pyrazoles via 1,3-dipolar cycloaddition of ethyl cyanoacetate with N-Aryl-Cethoxycarbonylnitrile imines. Evaluation of their cytotoxic activity toward cell line P815 is reported.
Results and Discussion

Chemistry
The ethyl hydrazono-α-bromoglyoxylates (2a-g) ( Figure  1 ) selected to generate the corresponding N-aryl-C-ethoxycarbonylnitrile imines were prepared from the reaction of the adequate diazonium salts with ethyl acetoacetate, followed by bromination of the resulting azoacetoacetic esters [18] . The nitrile imines were generated in situ by basic treatment of the hydrazono-α-bromoglyoxylates [19, 20] .
We performed the cycloaddition reaction of ethyl cyanoacetate with nitrile imines obtained initially in situ from the treatment of hydrazonyl bromides with sodium ethoxide in dry ethanol at room temperature. The progress of the reaction was followed by TLC until all nitrilimines has been consumed. The overall reaction yielded a polysubstituted pyrazoles in moderate yields 40% -56% (Scheme 1).
The structures of compounds (4a-g) were deduced from their IR, 1 H NMR, 13 C NMR and MS spectra. For example, the 1 H NMR spectrum of (4a) exhibited two signals at 1.33, 1.39 for the methyl of ethoxy group and a broad signal at 5.40 ppm for NH 2 group, along with multiplets for the aromatic protons at N-1 position of the pyrazolic cycle. In the IR spectrum of (4a), two absorption bands at 1725 and 1696 cm −1 , which are related to , for C=O ester confirms the formation of pyridazinedione cycle. The 1 H NMR spectra of 5a exhibited two broad signals at δ = 10.05 and 12.11 ppm, respectively, due to the NH proton.
Cytotoxic Activity
The preliminary cytotoxic activities of some compounds against the murine P815 mastocytoma cell line were evaluated in vitro as shown in Table 1 . The IC 50 represents the drug concentration (µg/mL) required to inhibit cell growth by 50%. The polysubstituted pyrazoles (4a), (4c) and (4g) have shown slight cytotoxic activity against cell line P815. Compound (4a) (R 1 =Cl) showed significant activity against cell line P815 (IC 50 = 32 µg/mL). It should be noted that the substituent at the position of benzene in compounds (4a-d), (4f), (4g) may also play an important role in determining relative activities. 
Conclusion
In summary, with a simple approach, a new series of pyrazole-3,4-dicarboxylates (4a-g) was synthesized by 1,3-dipolar cycloaddition of N-aryl-C-ethoxycarbonyl nitrile imines with ethyl cyanoacetate. Novel pyrazolo [4,3-d] pyridazine-4,7-diones were also prepared by condensation reaction of hydrazine with pyrazole-3,4-dicarboxylates. In vitro cytotoxicity of some compounds were assessed and showed a lower cytotoxicity on murine mastocytoma cell line P815. Pyrazole (4a) with chlorine atom substitution on pyrazole-3,4-carboxylate at para position of benzene group, showed significant activity against cell line P815 (IC 50 = 32 µg/mL). Compound (4a) can be useful as a lead for the development of novel anticancer agents.
Experimental Section
Melting points were determined using a Büchi-Tottoli apparatus and are uncorrected. IR spectra were recorded on a Perkin-Elmer 577 spectrometer using KBr disks; only noteworthy IR absorptions are listed (cm solution (unless otherwise specified) with TMS as an internal reference using a Bruker AC 300 ( Synthesis of polysubstituted pyrazoles (4a-g). To a solution of ethyl cyanoacetate 1 (0.56 g, 0.005 mol) and hydrazonyl bromides 2a-g (0.005 mol) in dry ethanol, ethoxide sodium (0.68 g, 0.01 mol) was added. The mixture was stirred at room temperature for 12 h, during which the bromide dissolved and the crude pyrazole precipitated. The precipitate was filtered, washed with cold water, dried and purified by column chromatography (EtOAc/hexane 2/8). -1-(2-bromo-4-methylphenyl) 
Diethyl 5-amino-1-(4-chlorophenyl)-1H-pyrazole-3, 4-dicarboxylate (4a
Diethyl 5-amino
Cytotoxic Activity
The cytotoxic activity was studied against P815 (murine mastocytoma cell line) using colorimetric MTT assay as described and modified by Tim Mossman [21] . Cells were washed by centrifugation in PBS (Phosphate Buffered Saline), and incubated in 96-well microtiter plates (Bioster Italy) at a density of 1.5 × 10 5 cells/ml in 100 µl per well of culture medium (D-MEM) supplemented with 5% of foetal calf serum, and 100 UI/ml of penicillin and 100 µg/ml streptomycin, 0.2% sodium bicarbonate).
Then 100 µl of fresh culture medium containing appropriate serial concentrations of the tested compounds were added in each well. After incubation for 48 h at 37˚C and 5% CO 2 , 100 µl of medium were carefully aspirated from each well and replaced by 20 µl of MTT solution (5 mg/ml PBS). After incubation during 4 h in the same conditions, the plates were treated with a mixture of HCl/Isopropanol (24:1) to dissolve the blue intracellular formazan product. One hour later, the optical density in the wells was read on a MicroElisa reader using dualwavelength mode (540-630 nm). The cytotoxicty (%) = 100 × (1-OD t /OD o ), where OD o and OD t are respectively the optical density of control and treated wells, respectively. Three independent sets of experiments performed in duplicate were evaluated.
